Background and Importance: A 60-year-old diabetic man with simultaneous diffuse idiopathic hyperostosis, massive ossification of the posterior longitudinal ligament and cervical and higher part of thoracic ligamentum flavum is reported in this article. Such comorbidity rarely occurs.
Background and Importance
iffuse Idiopathic Skeletal Hyperostosis (DISH), also known as Forestier disease, is a disorder in which ossification of the anterolateral longitudinal ligament occurs, resulting in neurologic problems [1] . This abnormality appears to be higher in the middle-aged men than women [1] . DISH is rarely accompanied with Ossification of the Posterior Longitudinal Ligament (OPLL) and Ossification of the Ligamentum Flavum (OLF) [2] . OPLL characterized by calcification of the posterior longitudinal ligament [3] leads to cord compression [3] . OLF is a rare condition that can cause thoracic D myelopathy. Ligamentum flavum lies between two adjacent laminas over an epidural fat layer [4] . DISH, OPLL, and OLF often involve thoracolumbar, cervical, and lower thoracic spine, respectively [5] . All of three above mentioned diseases are frequent in men and the elderly [3, 4, 6] . However, genetic links between them is unclear [3] . In this article, we have reported a diabetic middle-aged man suffering from a combination of DISH, massive OPLL and, upper thoracic and cervical OLF.
Case Presentation
A 60-year-old diabetic Middle Eastern man with the chief complaint of chronic neck pain for 2 years presented with exacerbation of posterior neck pain and slight limitation in flexion and extension of cervical spine movements. He also experienced distal part paresthesia of his lower limbs during the past 2 weeks without feeling pain or motor malfunction.
Examination showed that power of all his upper and lower extremities were intact. Hypoesthesia of right arm and both lower extremities was noted. Other examinations including cranial nerves exam and deep tendon reflexes showed normal results. He reported no complaint of sphincter dysfunction.
Lateral neck X-ray showed two calcified longitudinal zone on the anterior and posterior sides of spine. Neck Computed Tomography (CT) scan and Magnetic Resonance Imaging (MRI) were performed, for further evaluation. Neck CT scan confirmed the calcification of anterior and posterior longitudinal ligaments with spinal canal stenosis at the level of C1-C2, C2-C3, C6-C7, and upper part of thoracic spinal canal. These findings were in favor of DISH and OPLL. Calcification of ligamentum flavum at the level of T1-T2 and T2-T3 was also noted (Figures 1 and 2 ).
Cervical MRI demonstrated large osteophytes in the anterior aspect of vertebrates with decreased cervical lordosis and calcification of posterior longitudinal ligament adjacent to odontoid process and body of C2 that resulted in compressive effect on thecal sac and narrowing of spinal canal. Bilateral narrowing of nerve root foramens at the level of C3-C4 and C6-C7, especially on the right side, was the reason for higher involvement of the right arm. MRI also confirmed affected ligamentum flavum adjacent to C2 and T2-T3 intervertebral space (Figures 3 and 4) . Pelvic radiography showed DISH findings.
Surgical treatment consisted of posterior decompression of C1-C2 and laminectomy of C5-C6, T1-T2, T2-T3 as well as posterior fixation of C2-C3, C4-C5, C6-C7, T1-T2, and T2-T3 with screws and rods. Anterior longitudinal ligament was left untouched to decrease surgical complexity and complication at this session. Pathologic evaluations showed fibroconnective tissue admix with normal trabecular bone structures and bone marrow and confirmed clinical diagnosis of OLF and OPLL. Six months later, and on follow up, the patient was asymptomatic and sensation abnormalities were completely resolved with no other complication present.
Discussion
Compressive myelopathy can occur in OLF and OPLL [7] and contemporary occurrence of OPLL and OLF and DISH has also been reported [2] . DISH is a common spinal disorder involving about 12% of the middleaged men [8] but it occurs more frequently in diabetic patients and its symptoms present in 25% of diabetic patients [9] population) is more than OLF and less than DISH [4, 10, 11] , and combination of all is very rare [2] .
Multifactorial etiology has been considered for DISH and OPLL [1, 3] but the distinctive causes are unclear. Some possible factors in OPLL as discussed in several studies including involvement of human collagen A2 gene on chromosome 6p [12] , stimulation of Bone Morphogenic Protein (BMP), especially BMP-2 [13] and TGF-β1 polymorphism [14] .
Over expression of insulin-like growth factor and growth hormone are considered as possible causes of new bone formation in DISH and OPLL [15, 16] . So, the association between DISH and OPLL may be attributable to diabetes. Therefore, glycemic control should be recommended to diabetic patients [17] . Commonly DISH is asymptomatic and despite advanced involvement on radiologic imaging, patients complain modest symptoms [18] . Symptomatic patients generally suffer from back pain and limited motions, and rarely dysphagia and airway obstructive symptoms in advanced disease [19] .
In addition to DISH, patients with OPLL may be asymptomatic despite suffering from up to 60% spinal canal stenosis [3] . As the disease progresses, symptoms including sensation abnormalities such as dysesthesia and clumsiness of upper extremities, will appear. Finally, neurologic deficit and abnormal gait reveal. Both DISH and OPLL prone the patient to compromise severely with minor trauma [20] [21] [22] and high mortality rate [23] . OLF also progresses gradually, and when the patient becomes symptomatic, compressive myelopathy, local pain and decreased mobility will develop [4] .
Surgery is recommended for the treatment of OPLL, once myelopathy develops. Surgery can be done via anterior or posterior approach. Anterior approach is reasonable in the case of occupied OPLL is greater than 60% but due to technical problems, this approach is difficult to use when C2 or T1 are involved or the disease expands to some segments [3] .
Posterior approach can be performed safely if severe extensive spinal cord compression persists [3] and applies by laminectomy, laminectomy and fusion or laminoplasty. Laminectomy and fusion can stabilize the spinal canal more than laminectomy alone. Laminoplasty reduces the risk of post-operation kyphotic deformity and neurologic problems [3] . In the case of OLF, as symptoms appear, surgical decompression is mandatory [4] . In our report, the patient was suffering from a rare combination of diabetes mellitus type 2, massive retroodontoid OPLL and upper thoracic OLF. Although advanced involvement of thoracic and cervical spine was found on imaging, he had no gait disturbance or severe neurologic deficit. This could be explained by chronicity of the disease and timely surgical treatment.
Conclusion
Compressive myelopathy as a result of OLF and OPLL can occur in combination with DISH in rare cases. This study presented a rare case of diabetes mellitus, DISH, OPLL and OLF with no severe neurological deficit despite the advanced status of the disease. The patient sensation symptoms resolved after surgical procedure for OPLL and OLF.
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